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= - PO Box 2209
Colllnson y Ollff & Prince Frederick, MD 20678
= Phone: 410-535-3101 « 301-855-1599
Assomates, Inc. Fax: 410-535.3103

Email: kulrich@coainc.com

Memo i
[}
To: Chesapeake Bay Critical Area Commission
Attx MaryOwens
From: Keith E. Ulrich, COA Project Manager
CC: File
Date: September 14, 2006
Project: Harbours at Solomons
Re: 20% Rule Calculation — Additional information
Mary,

Attatched please find additional 20% rule Calculations. The following items provided:

1. Area1, 2, 34, 5, 6 series computations for zero loading. For area 1, 2, 3-4, and ,6 WQv ,
Forebay, Permanent Pool Volume and routing computation for Multi pond area 1,Wet Ed pond
area 2, Wet ED Pond Area 384, and Multiple pond area six. For area 5 a bio retention
worksheet for WQv vs. surface area.

2. Contec information on Stormfilter

3. 30 scale drawings of pond and bio retention sites graded.

4. 100 scale of overall site with pond and bio retention grading.

Any questions give me a call.
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Collinson, Oliff Associates, Inc. 0% 'DA’;‘I':;;)’(‘)';
Surveyors ~ Engineers ~ Land Planners
288 Merrimac Court

Prince Frederick, Maryland 20678

IDA Zone: 20% Rule Calculations

PROJECT:
LOCATION:
JOB #:
RE-DEVELOPMENT
STEP 1: Estimate parameters.
Pre - Dev, Post - Dey,
A (Total area) = 4.63 acres 4.63 acres
la: Bldg. = 0.01 acres 0.94 acres
Pave = 0.46 acres 0.94 acres
Alleys = 0.00 acres 0.19 acres
Conc. = 0.05 acres 0.00 acres
Sidewlk = 0.00 acres 0.48 acres
Gravel = 0.26 acres 0.00 acres
Drives = 0.00 acres 0.18 acres
Total = 0.78 acres 2.73 acres
I= (la Tot/A) = 17% 59%
Rv=0.05+0.009" = 0.20 0.58
C. = 0.3 mgh 0.3 mg/l
STEP 2: Calculate the pre-development load (L pre).
L pre = [(Rvx C xAx8.16)]
= 2.3 Ibs./year
STEP 3: Calculate the post-development load (L post).
L post = [(RvxC x A x8.16)]
= 6.6 Ibs./year

STEP 4: Calculate the pollutant removal requirement (RR).
RR = L post - (0.8 * L pre)
= I 105,
STEP 5: Select BMP options using the screening tools and list them below.
Then calculate the load removal for each option.

SELECTED REMOVAL SEEC:CE:ES FRACTION L post LOAD RR
BMP EFFICIENCY EFFICIENCY D.A X = REMOVED Balance

OPTION % 50% SERVED (STEP 3) Ibs. Ibs.

60% X 100.0% X 6.6 = 4.0 lbs.| 0.8 Ibs.

50% 25% 48.0% X 6.6 = 0.8 Ibs. 0.0 Ibs.

X X = Ibs.| 0.0 Ibs.

X X = Ibs.! 0.0 Ibs.

X X = Ibs.] 0.0 Ibs.

X X = bs.!| 0.0 Ibs.

Offset Requried Ibs.

** If the LOAD REMOVED Is equal or greater than the pollutant removal requirement (RR) calculated In STEP 4, then the on-site BMP options(s)
comply with the Critical Area 20% Rule.




Collinson Oliff & Associates, Inc.
Surveyors - Engineers - Land Planners

P.O. Box 2209 Prince Frederick, Maryland 20678
410-535-3101 : 301-855-1599 : Fax 410-535-3103

Water Quality & Recharge Volume Computation Sheet

Site: HAS
Location: First District Calvert County MD
COA Authorization #: 1-8667
Date: August 3, 2006
Designer: KEU
For: CC GROUP
Drainage Area :| 2

Drainage Area(A) : 4.63 Acres
Impervious Area (l) : 2.73 Acres
Precipitation (P) : 1.00 inches
% Impervious cover = | /A =] 58.96
Rv =0.05+0.009(1) =| 0.58
WQv (Ac-ft) = (P)(Rv)}(A)/12 = 0.22

Sites w/ < 15% Imp. cover - WQv (Acre-ft) = (0.2){(A)/12 = 0.08
WQv (Acre-ft) = [I 1102

Drainage Area (A) : 4.63 Acres
Impervious Area (l) : 2.73 Acres
Precipitation (P) : 1.00 inches
% Impervious cover (1) = Impervious Area - Disc Roof /D A =| 58.96
Rv =0.05+0.009(1) =| 0.58
HSG Soil Area w/in DA % of Total D.A. S Composite S
A Soil 0.00 0% 0.38 0.00
B Soil 0.00 0% 0.26 0.00
C Soil 0.00 0% 0.13 0.00
D Soil 0.00 0% 0.07 0.00
Total Composite Soil Specific Range Factor 0.00

Percent Volume Method ( Structural Practices - Rev)

Groundwater Recharge Volume in Acre-ft (Rev) = (S)(Rv)(A)/12 = [FRINIS 0:00 NI

Percent Area Method (Non-Structural Practices - Rev)

Measured impervious Cover (Ai)=| 273 | Acres |

Groundwater Recharge Volume in Acre-ft (Rev) = (S)(Ai) = [ NN 0:000




Collinson Oliff & Associates, Inc.
Surveyors - Engineers - Land Planners

P.O. Box 2209 Prince Frederick, Maryland 20678
410-535-3101 : 301-855-1599 : Fax 410-535-3103

Forebay Computaion Sheet

Site: HAS
Location: SOLOMONS
COA Authorization #: 1-8667
Date: August 3, 2006
Designer: KEU
For: CC GROUP
Drainage Area :| 2

TRe WAL ST T sane
2y WV Vs Depth

| Savt
Contour Area Depth Volume cf Cum Vol. Cf Cum Vol ac-ft
4 2772
1 3358 3358
5 3944 0.08
1 4608 7966
6 5271 0.18

Forebay sized on 0.1 inch of runoff from impervious area. 2.73 acres impervious

WQv Volume Required = 0.03ac ft Volume provided at depth = 4.37

WQv Volume Provided = 0.10 ac ft Volume provided at depth = 6.0




Collinson Oliff & Associates, Inc.
Surveyors - Engineers - Land Planners
P.O. Box 2209 Prince Frederick, Maryland 20678
410-535-3101 : 301-855-1599 : Fax 410-535-3103

Permanent Pool Volume Computation Sheet for WQv

Site: HAS
Location: SOLOMONS
COA Authorization #: 1-8667
Date: August 3, 2006
Designer: KEU
For: CC GROUP
Drainage Area : 2

' vs Volume Permanent Pool
h vs Volume Permanent Pool

Contour Area Depth Volume cf Cum Vol. Cf | Cum Vol ac-ft

1 692
1 1096 1096

2 1500 0.03
1 2098 3194

3 2696 0.07
1 4748 7942

4 6800 0.18
1 7927.5 15869.5

5 9055 0.36
1 10068.5 25938

6 11082 0.60
1 11861 37799

7 12640 0.87
1 13482.5 51281.5

8 14325 1.18
1 16523 67804.5

9 18721 1.56

Volume Required: WQv (After credits Applied) = 0.22 ac ft Volume provided at depth = 4.22

This volume includes forebay

Volume Provided: WQv (After credits Applied) = 0.48 ac ft Volume provided at depth = 5.5




Type.... Master Network Summary Page 1.01
Name.... Watershed
File.... Q:\LDDR-3\Keith\1-8667HASDOC\DOCS\SWM\Area 2\HASPST2.PPW

MASTER DESIGN STORM SUMMARY

Network Storm Collection: Calvert County

Total
Depth Rainfall
Return Event in ' Type : RNF ID
Dev 1 2.8000 Synthetic Curve Typell 24hr
Dev 2 3.4000 Synthetic Curve Typell 24hr
Dev 10 5.3000 Synthetic Curve Typell 24hr
Dev100 7.6000 Synthetic Curve TypeIl 24hr

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Lefts&Rt)

Max
Return HYG Vol Opeak Qpeak Max WSEL Pond Storage
Node ID ) Type Event ac-ft Trun ‘hrs ‘cfs ft ac-ft
*OUT AREA 2 JCT 1 .612 12.0700 11.68 -
*OUT AREA 2 JCT 2 .829 12.0700 15.06
*OUT AREA 2 JcT 10 1.534 12.0600 26.45
*OUT AREA 2 JCT 100 2.404 12.0500 40.72
.POND AREA 2 1IN POND 1 727 12.0200 13.51
POND AREA 2 1IN POND 2 . 944 12.0200 17.33
POND AREA 2 1IN POND 10 1.649 12.0200 29.39
POND AREA 2 1IN POND 100 2.519 12.0200 43.77
POND AREA 2 OUT POND 1 .612 12.0700 11.68 5.76 .175
POND AREA 2 OUT POND 2 .829 12.0700 15.06 5.83 .193
POND AREA 2 OUT POND 10 1.534 12.0600 26.45 6.04 .246
POND AREA 2° OUT POND 100, 2.404 12.0500 40.72 6.22 .290
S/N: 621201F2E1CA Collinson, Oliff & Associates

PondPack Ver. 9.0029 . Time: 3:36 PM Date: 9/5/2006




Type.... Master Network Summary Page 1.02
Name.... Watershed . )
File.... Q:\LDDR-3\Keith\1-8667HASDOC\DOCS\SWM\Area 2\HASPST2.PPW

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=oOutfall;
(Trun= HYG Truncation:

Return
Node ID Type Event
SUB 2 POST AREA 1
SUB 2 POST AREA 2
SUB 2 POST AREA 10
SUB 2 POST AREA 100

S/N: 621201F2E1CA
PondPack  Ver. 9.0029

Blank=None;

HYG Vol
ac-ft

Time:

3:36 PM

+Node=Diversion;)
L=Left;

Qpeak
hrs
11.9200
11.9200
11.9200
11.9200

Collinson, Oliff & Associates

R=Rt; LR=Left&Rt)

Qpeak Max WSEL

Date:

cfs ft

9/5/2006

Max
Pond Storage
ac-ft



Collinson, Oliff Associates, Inc. 6% oA A’zjzz‘;‘;o’g;
Surveyors ~ Engineers ~ Land Planners
288 Merrimac Court

Prince Frederick, Maryland 20678

IDA Zone: 20% Rule Calculations

PROJECT:
LOCATION:

JOB #:

Estimate parameters.

Pre - Dev,
A (Total area) = 13.95
la: Bldg. = 0.05
Pave 0.04
Alleys 0.00
Conc. 0.40
Sidewlk = 0.00
Gravel = 1.78
Drives 0.00
Total 2,27

I=(la Tot/ A) 16%
Rv=0.05+0.009"1 = 0.19

c: 0.3 mg/l

STEP 2: Calculate the pre-development load (L pre).
L pre = [(RvxCxAxB8.18)]
= 6.5 Ibs./year
STEP 3: Calculate the post-development load (L post).
L post = [(RvxCxAx8.16)]
= 18.8 Ibs./year
STEP 4: Calculate the pollutant removal requirement (RR).
RR = L post - (0.8 * L pre)
= S bs.
STEP 5: Select BMP options using the screening tools and list them below.
Then calculate the load removal for each option.

SERIES
SELECTED |REMOVAL| pevice  FRACTION L post LOAD

BMP EFFICIENCY EFFICIENCY | D.A. REMOVED
OPTION % 50% SERVED (STEP 3) Ibs.

60% X 100.0% 18.8 1.3
50% 49.0% 18.8 23

Offset Requried

** if the LOAD REMOVED is equai or greater than the poiijutant removai requirement (RR) caicufated in STEP 4, then the on-site BMP options(s)
compiy with the Criticai Area 20% Rule.




Collinson OIliff & Associates, Inc.
Surveyors - Engineers - Land Planners
P.O. Box 2209 Prince Frederick, Maryland 20678
410-535-3101 : 301-855-1599 : Fax 410-535-3103

Water Quality & Recharge Volume Computation Sheet

Site: HAS
Location: First District Calvert County MD
COA Authorization #: 1-8667
Date: August 3, 2006
Designer: KEU
For: CC GROUP
Drainage Area :| 3&4

Drainage Area(A) : 13.95 Acres
Impervious Area (I) : 7.76 Acres
Precipitation (P) : 1.00 inches
% Impervious cover = |/A=| 55.63
Rv =0.05+0.009(1) =| 0.55
WAQv (Ac-ft) = (P)(Rv)(A)/12 = 0.64
Sites w/ < 15% Imp. cover - WQv (Acre-ft) = (0.2)(A)/12 = 0.23

WQv (Acre-ft) =

Drainage Area (A) : 4.94 Acres
Impervious Area (I) : 2.51 Acres
Precipitation (P) : 1.00 inches
% Impervious cover (1) = Impervious Area - Disc Roof /D A =| 50.81
Rv =0.05+0.009(1) =| 0.51
HSG Soil Area w/in DA % of Total D.A. S Composite S
A Soil 0.00 0% 0.38 0.00
B Soil 0.00 0% 0.26 0.00
C Soil 0.00 0% 0.13 0.00
D Soil 0.00 0% 0.07 0.00
Total Composite Soil Specific Range Factor 0.00

Percent Volume Method ( Structural Practices - Rev)

Groundwater Recharge Volume in Acre-ft (Rev) = (S)(Rv)(A)/12 = [ 0:00 0 SR |

Percent Area Method (Non-Structural Practices - Rev)

Measured impervious Cover (A)=] 251 | Acres |

Groundwater Recharge Volume in Acre-ft (Rev) = (S)(Ai) = [0 0:00




Collinson Oliff & Associates, Inc.
Surveyors - Engineers - Land Planners
P.O. Box 2209 Prince Frederick, Maryland 20678
410-535-3101 : 301-855-1599 : Fax 410-535-3103

Forebay Computaion Sheet

Site: HAS
Location: SOLOMONS
COA Authorization #: 1-8667
Date: August 3, 2006
Designer: KEU
For: CC GROUP
Drainage Area :| 384

Contour Area Depth Volume cf Cum Vol. Cf Cum Vol ac-ft
4 3064
1 3539 3539
5 4014 0.08
1 4549 8088
6 5084 0.19

Forebay sized on 0.1 inch of runoff from impervious area. 7.76 acres impervious

WQv Volume Required = 0.07 ac ft Volume provided at depth = 4.87

WQv Volume Provided = 0.19 ac ft Volume provided at depth = 6.0




Collinson Oliff & Associates, Inc.
Surveyors - Engineers - Land Planners
P.O. Box 2209 Prince Frederick, Maryland 20678
410-535-3101 : 301-855-1599 : Fax 410-535-3103

Permanent Pool Volume Computation Sheet for WQv

Site: HAS
Location: SOLOMONS
COA Authorization #: 1-8667
Date: August 3, 2006
Designer: KEU
For: CC GROUP
Drainage Area : A . B 384

T R o TR T e
| 3.;'—'5 Volum erm anent Pool

Contour Area Depth Volume cf Cum Vol. Cf Cum Vol ac-ft

1 2046
1 2515 2515

2 2984 0.06
1 3532 6047

3 4079 0.14
i 6236 12283

4 8393 0.28
1 9572 21854

5 10750 0.50
1 12066 33920

6 13382 0.78
] 14834 48754

7 16285 1.12
1 17663 66416

8 19040 1.52
1 20446 86862

9 21852 1.99

Volume Required: WQv (After credits Applied) = 0.64 ac ft Volume provided at depth = 5.50

This volume includes forebay

Volume Provided: WQv (After credits Applied) = 0.64 ac ft Volume provided at depth = 5.50




Type.... Master Network Summary . Page 1.01
Name.... Watershed . )
File.... Q:\LDDR-3\Keith\1-8667HASDOC\DOCS\SWM\Area 3&4\HASPST3&4.PPW

- MASTER DESIGN STORM SUMMARY

Network Storm Collection: Calvert County

Total .
Depth Rainfall
Return Event in’ Type RNF ID
Dev 1 2.8000 Synthetic Curve Typell 24hr
Dev 2 3.4000 Synthetic Curve TypelIl 24hr
Dev 10 5.3000 Synthetic Curve Typell 24hr
Dev100 7.6000 Synthetic Curve Typell 24hr

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=0Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
*OUT AREA 3/4 JCT 1 2.094 12.0900 33.94
*OUT AREA 3/4 JcT - 2 2.737 12.0800 44.42
*QUT AREA 3/4 JCT .10 4.843 12.0700 77.55
*OUT AREA 3/4 JCT 100 7.454 12.0700 117.29
POND AREA 3/4IN POND 1 2.094 12.0400 37.22
POND AREA 3/4IN POND 2 2.737 12.0400 48.19
POND AREA 3/4IN POND 10 4.843 12.0300 82.91
POND AREA 3/4IN POND 100 7.454 12.0300 124.58
POND AREA 3/40UT POND 1 2.094 12.0900 33.94 6.12 .182
POND AREA 3/40UT POND 2 2.737 12.0800 44 .42 6.24 .221
POND AREA 3/40UT POND 10 4.843 12.0700 77.55 6.60 .340
POND AREA 3/40UT POND 100 7.454 12.0700 117.29 6.95 .467
S/N: 621201F2E1CA . Collinson, Oliff & Associates

PondPack Ver. .9.0029 Time: 3:40 PM Date: 9/5/2006




Type.... Master Network Summary Page 1.02
Name.... Watershed )
File.... Q:\LDDR-3\Keith\1-8667HASDOC\DOCS\SWM\Area 3&4\HASPST3&4.PPW

’ MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=Outfall; +Node=Diversion;) '
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Lefts&Rt)

. Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node ID Type BEvent ac-ft Trun hrs cfs ft ac-ft
SUB 3/4 POST AREA 1 2.094 11.9400 37.22
SUB 3/4 POST AREA 2 2.737 ) 11.9400 48.19
SUB 3/4 POST AREA 10 4.843 11.9300 82.91
SUB 3/4 POST . AREA 100 7.454 11.9300 124.58
S/N: 621201F2E1CA Collinson, Oliff & Associates

PondPack Ver. 9.0029 Time: 3:40 PM - Date: 9/5/2006




Collinson, Oliff Associates, Inc. 20% IDA Area S.xis

Surveyors ~ Engineers ~ Land Planners yatgame
288 Merrimac Court
Prince Frederick, Maryland 20678
IDA Zone: 20% Rule Calculations
PROJECT:
LOCATION:
JOB #:
NEW DEVELOPMENT
STEP 1: Estimate parameters.
Pre - Dey, Post - Dev,
A (Total area) = 2.12 acres 2.12 acres
la: Bidg. = 0.03 acres 0.04 acres
Pave = 0.00 acres 0.22 acres
Alleys = 0.00 acres 0.00 acres
Conc. = 0.01 acres 0.00 acres
Sidewlk = 0.00 acres 0.16 acres
Gravel = 0.25 acres 0.00 acres
Drives = 0.00 acres 0.00 acres
Total = 0.29 acres 0.42 acres
I=(la Tot/ A) = 14% 20%
Rv=0.05+0.009" = 0.18 0.23
C. = 0.3 mg/l 0.3 mgl/l
STEP 2: Calculate the pre-development load (L pre).
L pre = 0.5xA
= 1.1 Ibs./year
STEP 3: Calculate the post-development load (L post).
L post = [(RvxC xAx8.16)]
= 1.2 Ibs./year
STEP 4: Calculate the pollutant removal requirement (RR).
RR = L post - (0.8 * L pre)
: NG os.
STEP 5: Select BMP options using the screening tools and list them below.
Then calculate the load removal for each option.
SERIES
SELECTED REMOVAL DEVICE FRACTION L post LOAD RR
BMP EFFICIENCY EFFICIENCY D A X = REMOVED Balance
OPTION % 50% SERVED (STEP 3) Ibs. Ibs.
50% X 50.0% X 1.2 = 0.3 bs| 0.0 Ibs.
0% 0.0% X 1.2 = Ibs. 0.0 Ibs.
X X = Ibs.| 0.0 Ibs.
X X = Ibs.| 0.0 Ibs.
X X = Ibs.| 0.0 Ibs.
X X = Ibs.| 0.0 Ibs.
Offset Requried = Ibs.

** If the LOAD REMOVED Is equal or greater than the pollutant removal requirement (RR) calculated In STEP 4, then the on-site BMP options(s)
comply with the Critical Area 20% Rule.



Collinson Oliff & Associates, Inc.

Surveyors - Engineers - Land Planners

P.O. Box 2209 Prince Frederick, Maryland 20678
410-535-3101 : 301-855-1599 : Fax 410-535-3103

Water Quality & Recharge Volume Computation Sheet

Site: HAS
Location: First District Calvert County MD
COA Authorization #: 1-8667
Date: August 3, 2006
Designer: KEU
For: CC GROUP
Drainage Area :| 5

VTG (hcre 1)~ [ G

Drainage Area(A) : 212 Acres
Impervious Area (l) : 0.42 Acres
Precipitation (P) : 1.00 inches
% Impervious cover = 1/A =| 19.81
Rv =0.05+0.009(1) =| 0.23
WQv (Ac-ft) = (P)(Rv)(A)/12 = 0.04
Sites w/ < 15% Imp. cover - WQv (Acre-ft) = (0.2)(A)/12 = 0.04

Drainage Area (A) : 2.12 Acres
Impervious Area (l) : 0.42 Acres
Precipitation (P) . 1.00 inches
% Impervious cover (1) = Impervious Area - Disc Roof / D A =| 19.81
Rv =0.05+0.009(1) =| 0.23
HSG Soil Area w/in DA % of Total D.A. S Composite S
A Soil 0.00 0% 0.38 0.00
B Soil 0.00 0% 0.26 0.00
C Soil 0.00 0% 0.13 0.00
D Soil 0.00 0% 0.07 0.00
Total Composite Soil Specific Range Factor 0.00

Percent Volume Method ( Structural Practices - Rev)

Groundwater Recharge Volume in Acre-ft (Rev) = (S)(Rv)(A)/12 = [EIR i 0:00 SRR |

Percent Area Method (Non-Structural Practices - Rev)

Measured impervious Cover (Ai)=|

042 |

Acres |

Groundwater Recharge Volume in Acre-ft_(Rev) = (S)(Ai) = [ 0:00 |




Collinson Oliff & Associates, Inc.
Surveyors - Engineers - Land Planners
P.O. Box 2209 Prince Frederick, Maryland 20678
410-535-3101 : 301-855-1599 : Fax 410-535-3103

Bioretention WQV vs Surface area

Site: HAS
Location: First District Calvert County MD
COA Authorization #: 1-8667
Date: August 3, 2006
Designer: KEU
For: CC GROUP
Drainage Area :| 5

Af = (WQv)(df) / ((K)(hf+df)(tf))

WQv Required: 0.04
Total: 0.04

k = Coefficient of permeability of filter media (ft/day) 0.5
hf = Average Height of Water Above Filter Bed 0.5
df = Filter Bed Depth 2.5
tf = Design Filter Bed Drain Time (2.0 Days for Bioretention) 2
WQv = Water Quality volume (Ac Ft) (Can be WQv & Rev Combined) 0.04
WQv = Water Quality Volume in Cubic Feet 1,742

Surface Area of Filter Bed (sq ft) [ERNIGG2INNN
Surface Area of Filter Bed (Ac - ft)_

Sedimentation Basin Computation

Drainage Area: 2.2 Acres
Impervious Area: 0.42 Acres
Drainage area Impervious %: 19
| <or=75% Asf =0.066xWqv Asf = 115 square feet
1>75% Asf =0.081xWqv Asf= 141 square feet

Pretreatment Required

25% of WQv: 363




Collinson, Oliff Associates, Inc. 2°°’°'°Ag:(;§6’g§
Surveyors ~ Engineers ~ Land Planners
288 Merrimac Court

Prince Frederick, Maryland 20678

IDA Zone: 20% Rule Calculations

PROJECT:
LOCATION:
JOB #:
NEW DEVELOPMENT
STEP 1: Estimate parameters.
Pre - Dev, Post - Deyv,
A (Total area) = 10.07 acres 10.07 acres
la: Bidg. = 0.06 acres 2.15 acres
Pave = 0.00 acres 0.46 acres
Alleys = 0.00 acres 0.19 acres
Conc. = 0.29 acres 0.00 acres
Sidewlk = 0.00 acres 0.37 acres
Gravel = 0.13 acres 0.00 acres
Drives = 0.00 acres 0.28 acres
Total = 0.48 acres 3.45 acres
I=(la Tot/A) = 5% 34%
Rv=0.05+0.009"| = 0.10 0.36
C: = 0.3 mg/l 0.3 mg/l
STEP 2: Calculate the pre-development load (L pre).
L pre = 0.5xA
3 5.0 Ibs./year
STEP 3: Calculate the post-development load (L post).
L post = [(RvxCxAx8.16)]
= 8.9 Ibs./year

STEP 4: Calculate the pollutant removal requirement (RR).
RR = L post - (0.8 * L pre)
: S 1s.
STEP 5: Select BMP options using the screening tools and list them below.
Then calculate the load removal for each option.

SELECTED REMOVAL SEE\'}IEE FRACTION L post LOAD RR
BMP EFFICIENCY EFFICIENCY D. A X = REMOVED Balance
OPTION % 50% SERVED (STEP 3) Ibs. Ibs.
- 65% X 100.0% | X 8.9 =| 58 bs| -09 Ibs.
0% X = bs.| -09 Ibs.
X X = bs.| -0.9 Ibs.
X X = Ibs.| -0.9 Ibs.
X X = Ibs.| -0.9 Ibs.
X X = Ibs.{ -0.9 Ibs.
P Offset Requried = Ibs.

** if the LOAD REMOVED Is equal or greater than the pollutant removal requirement (RR) calculated in STEP 4, then the on-site BMP options(s)
comply with the Critlcal Area 20% Ruile.




Collinson Oliff & Associates, Inc.
Surveyors - Engineers - Land Planners
P.O. Box 2209 Prince Frederick, Maryland 20678
410-535-3101 : 301-855-1599 : Fax 410-535-3103

Water Quality & Recharge Volume Computation Sheet

Site: HAS
Location: First District Calvert County MD
COA Authorization #: 1-8667
Date: August 3, 2006
Designer: KEU
For: CC GROUP
Drainage Area :| 6
Drainage Area(A) : 10.07 Acres
Impervious Area (l) : 3.45 Acres
Precipitation (P) : 1.00 inches
% Impervious cover = |/A = 34.26
Rv =0.05+0.009(1) =| 0.36
WQv (Ac-ft) = (P)(RV)}(A)/12 = 0.30
Sites w/ < 15% Imp. cover - WQv (Acre-ft) = (0.2)(A)/12 = 0.17
WQv (Acre-ft) =
Drainage Area (A) : 10.07 Acres
Impervious Area (1) : 3.45 Acres
Precipitation (P) : 1.00 inches
% Impervious cover (1) = Impervious Area - Disc Roof / D A =| 34.26
Rv =0.05+0.009(1) =| 0.36
HSG Soil Area wiin DA % of Total D.A. S Composite S
A Soil 0.00 0% 0.38 0.00
B Soil 0.00 0% 0.26 0.00
C Soil 0.00 0% 0.13 0.00
D Soil 0.00 0% 0.07 0.00
Total Composite Soil Specific Range Factor 0.00
Percent Volume Method ( Structural Practices - Rev)
Groundwater Recharge Volume in Acre-ft (Rev) = (S)(Rv)(A)/12 = [ N0 00NN
Percent Area Method (Non-Structural Practices - Rev)
Measured impervious Cover (Ai)=| 345 | Acres |
Groundwater Recharge Volume in Acre-ft_(Rev) = (S)(Ai) = [INNE 0:00 N



Collinson OIliff & Associates, Inc.
Surveyors - Engineers - Land Planners
P.O. Box 2209 Prince Frederick, Maryland 20678
410-535-3101 : 301-855-1599 : Fax 410-535-3103

Forebay Computaion Sheet

Site: HAS
Location: SOLOMONS
COA Authorization #: 1-8667
Date: August 3, 2006
Designer: KEU
For: CC GROUP
Drainage Area :| 6

Contour Area Depth Volume cf Cum Vol. Cf Cum Vol ac-ft
10 703
1 924 924
11 1145 0.02
1 1414 2338
12 1682 0.05

Forebay sized on 0.1 inch of runoff from impervious area. 3.45 acres impervious

WQv Volume Required = 0.03ac ft Volume provided at depth = 10.3

WQv Volume Provided = 0.05 ac ft Volume provided at depth = 12.0




Collinson Oliff & Associates, Inc.
Surveyors - Engineers - Land Planners
P.O. Box 2209 Prince Frederick, Maryland 20678
410-535-3101 : 301-855-1599 : Fax 410-535-3103

Permanent Pool Volume Computation Sheet for WQv

Site: HAS
Location: SOLOMONS
COA Authorization #: 1-8667
Date: August 3, 2006
Designer: KEU
For: CC GROUP

Drainage Area :

h vs Volume P
Contour Area Depth Volume cf Cum Vol. Cf | Cum Vol ac-ft

5 2391
1 3066 3066

6 3740 0.07
1 4464 7530

7 5188 0.17
1 5961 13490

8 6733 0.31
1 7554 21044

9 8375 0.48
1 9776 30820

10 11176 0.71
1 12316 43136

11 13456 0.99
1 14708 57843

12 15959 1.33
1 17300 75143

13 18640 1.73
1 19819 94962

14 20998 2.18

Volume Required: WQv (After credits Applied) = 0.30 ac ft Volume provided at depth = 10.92

This volume includes forebay

Volume Provided: WQv (After credits Applied) = 0.99 ac ft Volume provided at depth = 11.0




Type.... Master Network Summary ' Page 1.01
Name.... Watershed :
File.... Q:\LDDR-3\Keith\1-8667HASDOC\DOCS\SWM\Area 6\HASPST6.PPW

MASTER DESIGN STORM SUMMARY

Network Storm Collection: Calvért County

Rainfall
Return

Synthetic Curve
Synthetic Curve
Synthetic Curve
Dev100 . Synthetic Curve

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=0Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max
Return HYG Vol Qpeak Max WSEL Pond Storage
Node ID Type Event

*OUT AREA
*QUT AREA
*OUT AREA
*OUT AREA

POND AREA
POND AREA
POND AREA
POND AREA

POND AREA
POND AREA
POND AREA
POND AREA

S/N: 621201F2E1CA Collinson, Oliff & Associates
PondPack Ver. 9.0029 ) Time: 3:42 PM . Date: 9/5/2006




Type.... Master Network Summary Page 1.02
Name.... Watershed

File.... Q:\LDDR-3\Keith\1-8667HASDOC\DOCS\SWM\Area 6\HASPST6.PPW

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Return HYG Vol Qpeak Qpeak Max WSEL

Node ID Type Event

11.9200
11.9200
11.9200
11.9200

S/N: 621201F2E1CA ‘Collinson, Oliff & Associates
PondPack Ver. 9.0029 Time: 3:42 PM Date: 9/5/2006

Max
Pond Storage
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- Total nutrients
+ Organic toxicants

Applications

= Commercial, municipal, and
industrial sites

+ High-density and single-family
residential sites

+ Maintenance, transportation
and port facilities

« Parking lots
« Arterial roads
- Bridges

The Stormwater Management
Stormfilter®

» Siphon-actuated fittration

« Surface cleaning mechanism extends maintenance intervals
« Uniform sediment loading increases cartridge longevity

- Five optimized configurations fits different applications

» Cartridge-based system provides exact sizing

+ Dry sump means no water to remove during maintenance
- Extensive field verification studies prove performance

SF

AAITEALL
CZ% VN i Emer YR
STORMWATER
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Filtration Products

fhe CONTECH Stormwater Solutions division provides filtration Best Management
Practices (BMPs) designed to meet the most stringent regulatory requirements for
stormwater treatment. Our products remove the most challenging target pollutants
using sustainable media - including total suspended solids (TSS), soluble heavy
metals, oil and grease, and total nutrients. Product field-proven performance has
2arned hundreds of standalone BMP approvals from regulatory agencies nationwide.
CONTECH Stormwater Solutions has a filtration solution for every site.

Why Filtration?

+ Provides the highest treatment level of any standalone, passive BMP
- Meets the most stringent regulatory requirements

» Scalable cartridge-based design allows sizing to meet project requirements
« Targets site-specific pollutants with customized filtration media

+ HS-20 rated, underground BMPs maximize land use

About CONTECH Stormwater Solutions

When you select CONTECH Stormwater Solutions, you'll get much more than
stormwater management products. You'll have dedicated, knowledgeable
engineers and technical experts to help you select the right technology to
meet your regulations. Our organization is committed to preserving water
resources by providing customized, site-specific stormwater treatment
solutions. And, every product is backed by the most comprehensive lab,

field and independent testing in the industry. As one of the four divisions of
CONTECH Construction Products - Stormwater, Bridge, Earth Stabilization,
and Drainage - we bring you the most comprehensive portfolio of solutions
in the industry. Every day. Every site.

—

VortFilter®

+ Low headloss filtration
+ Up-flow, radial cartridge maximizes surface area

- Efficient design includes pretreatment and sediment
storage in one structure

www.contechstorm.com
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StormFilter

Siphon-actuated filtration

Designed to meet stringent regulatory requirements, The Stormwater Management StormFilter®
targets a full range of pollutants in urban runoff. Using a variety of sustainable media and passive
filtration. the StormFilter effectively removes TSS, soluble heavy metals, oil and grease, and total
nutrients.

The patented surface cleaning system prevents surface blinding and extends the cartridge life cycle as
well as maintenance intervals. The StormfFilter is cost-effective, highly reliable, and easy to Install.

From small, pre-fabricated catch basins to large box culvert and panel vaults, StormFilter systems are
installed underground, leaving valuable land available for development. The compact design also
reduces construction and installation costs by limiting excavation.

- LIFTING TAB

AR LOCK CAP WITH CHECK VALVE HOW does lt WOI‘k?

The StormfFilter is a passive, siphon-actuated, media-filled filter
cartridge that traps and adsorbs particulates and pollutants.

FLDAT VALVE

- HODD

FILTER MEDIA During a storm, runoff passes through the filtration media and starts

DUTER MESH
CENTER TUBE filling the cartridge center tube. Air below the hood is purged through
a one-way check valve as the water rises. When water reaches the top
of the float, buoyant forces pull the float free and allow filtered water
SCRUBBING REGULATDR (8) -~ . UNFILTERED WATER to drain.

After the storm. the water level in the structure starts falling. A
hanging water column remains under the cartridge hood until the
water level reaches the scrubbing regulators. Air then rushes through
the regulators releasing water and creating air bubbles that agitate
the surface of the filter media, causing accumulated sediment to drop
T to the vault floor. This patented surface-cleaning mechanism helps

/ restore the filter's permeability between storm events.

FILTERED WATER

UNDER-DRAIN MANIFOLD

FILTERED WATER [N e

UNDER-DRAIN MANIFOLD '/
CAST INTO VAULT FLOOR

Vault StormfFilter

« Site-specific design treats the water
quality storm

+ Engineered to simpllfy the entire
stormwater system and lower
overall cost

« Easy installation — arrives on-site
fully assembled

High Flow StormFilter
« One structure for easy installation
« Sized to meet the site-specific treatment

rate for lower capital, instaliation and
maintenance costs

« Reduces labor and site work associated
with cast-in-place designs

Volume StormfFilter

= Volume-based

+ Configured as an entire system or partial
system (pretreatment captures the WQy;
filtration flow control)

« Low cost installation — precast
components simplify installation



INTERNAL HIGH
FLOW BYPASS

OUTLET PIPE

UNDER-DRAIN OUTLETS -
QUTLET BAY

UNDER-DRAIN MANIFOLD -

Media Choices

- INLET PIPE

INLET BAY

FILTRATION BAY

Our filtration products can be customized using different filter media to target site-specific
pollutants. A combination of media is often recommended to maximize pollutant removal

effectiveness.

Perlite is naturally occurring
puffed volcanic ash. Effective
for removing TSS, oil and
grease.

CSFY Leaf Media and MetalRx™
are created from deciduous leaves
processed into granular, organic
media. CSF is most effective for
removing soluble metals, TSS, oll
and grease, and neutralizing acid
rain, MetalRx, a finer gradation,

15 used for higher levels of metal
removal.

Zeolite is a naturally oceurring
mineral used to remove soluble
metals, ammonium

and some organics.

GAC (Granular Activated
Carbon) has a micro-porous
structure with an extensive
surface area to provide high
levels of adsorption. It is
primarily used to remove oil
and grease and organics such
as herbicides and pesticides.

The Stormwater Management
StormfFilter®
+ An array of filtration media targets site-
specific pollutants

Designed for maintenance cycles of one year
or longer so your filtration system remains
active all year long

Flow-based and volume-based systems
available to fit requlations on your project

- Pre-manufactured designs make installation
easier, save you time and money
Cartridge-based systems provide exact sizing
for every project

Dry. or nearly dry, between storm events with
optional Drain-Down — no water to remove
during maintenance

Perlite CSF MetalRx Zeolite GAC

Sediments Vs v

Oil and

v
Grease Ve i
Solubte
Metals 4 4 vé
Organics v v vé
Nutrients v v v v

v -StormfFilter Application  #-VortFilter Application

Note: Indicated media are most effective for
associated pollutant type. Other media may
treat pollutants, but to a lesser degree.

CatchBasin StormFilter

+ Low cost, ideal for small sites with stringent
regulations

« Low hydraulic profile

+ 3-in-1 design: Catch basin, high flow bypass,
fittration BMP

« Easy installation — arrives on-site fully assembled

Curb-Inlet StormFilter

+ Low drop filtration meets stringent treatment
regulations on low drop sites

+ Curb inlet installs out of the roadway, and treats
sheet flow as it enters the stormwater system

+ 3-in-1 design reduces costs and simplifies design



Filtration

VortFilter®

Low headloss filtration

Using a powerful combination of three proven treatment processes in one system, VortFilter® is engineered to effectively remove very fine
particulates. which carry nutrients, metals, hydrocarbons and other contaminants from urban runoff.

The use of radial flow cartridges in an up-flow configuration reduces total headloss, making it a great alternative when minimal drop is
available, while making the most efficient use possible of the media surface area. The cartridge media-release feature dumps spent media
directly into the sedimentation basin, allowing for removal of media and accumulated pollutants in one operation.

The VortFilter is available in round concrete structures or precast vaults, and uses Perlite, Zeolite, or GAC media.

LIFTING HANDLL

/—- DOME QUTIET

FILTERED WATER ?"SR:&EL[AS{

CENTER TuBE

HOUSING

T rareRmeDi

MEDA RELEASE ROD
~ UNFILTERED WATER

MEDIA DISCHARGE DOOR

VortFiiter
» Unique, radial up-flow cartridges

+ |deal for installations where the Stormfilter is
not an option due to limited available head

« Provides pretreatment and sediment storage
in one basin, in many cases eliminating the
need for a second structure

Vault VortFiiter
« Fits sites with low headloss

« Sedimentation basin provides pretreatment
and sediment storage, extending
maintenance intervals

- Media release feature simplifies cieaning

How does it work?

Stormwater enters the sedimentation basin. below the filter deck, through the inlet
pipe. Floating poltutants {debris; oil and grease) rise to the filter deck where they are
trapped by the cartridge hoods above the cartridge bottom. A significant portion

of the total suspended solids settles to the bottom of the basin through gravity
separation.

Pretreated stormwater enters the cartridges and passes through the filter media where
fine particulate material is captured. Treated water is then discharged through the
cartridge onto the top of the filter deck where it exits through the outlet pipe.

Flows exceeding the water quality design flow of the VortFilter will discharge through
the stand pipe that extends through the filter basin deck. The stand pipe is sized so
the entire water quality flow rate is treated, and the peak flow rate can pass through
the VortFilter without restriction.

CLEAN OUT MANHOLE

OVERFLOW
STANDPIPE

CARTRIDGE ACCESS MANHOLE

TOP CHAMBER

-~

UNFILTERED |\ SRS

SEDIMENT BASIN

VORTFILTER” CARTRIDGE

Manhole VortFilter
» Fits tight sites with low headloss

+ Sedimentation basin provides pretreatment
and sediment storage, increasing
maintenance intervals

» Media release feature simplifies cleaning
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Filtration

Available models

From small, pre-fabricated catch basins to large box culverts and panel vaults, CONTECH Stormwater Solutions filtration products
maximize your land use. The compact design also reduces construction and installation costs by limiting excavation.

Use this table to identify the appropriate model for your site. Our Technical Sales department is available to assist with your project.

StormFilter Type

Vault/Manhole

Regulation

Effective Hytire
Drogy

Internat

Inlet Type Overflow

Treatment
Capacity
ofs s

Treats small to medium sized sites. Arrives on-site fully assembled.

F nline or

The contractor places the unit, lid, and risers, and then connects the Flow 2.3 700 Con\'/)?yz?s) o OOflﬂii: 117 331
infet and outlet. P
High Flow
Treats flows from large sites. The structure consists of large, Conveved Flow  Online or
precast components designed for easy assembly on-site. For very Flow 2.3 700 Piye(s) Offline 6.0+ 170
large projects, the High Flow StormFilter can be cast-in-place. P
CatchBasin
Provides a low cost, low drop, point-of-entry configuration Sheet Flow
that treats sheet flow from small sites where the structure can 2.3 .

. o Flow i . 700 Inlet Grate and/ Offline 013 37
be placed in the roadway. Uses the drop from the inlet grate to {from rim) of Pine
the conveyance pipe to drive the passive filtration cartridges. P
Curb-Inlet
Provides a low drop, point-of-entry configuration that allows Curb-Inlet 23 Gutter Flow
opening three to ten feet long. Uses the drop from the Curb-Inlet to Flow (fron% i) 700 Curb-Inlet and/ Orfline 067 141
the conveyance pipe to drive the passive filtration cartridges. or Pipe
Volume
Meets volume-based stormwater treatment regulations by capturing
and treating site-specific Water Quality Volume (WQv). StormiFilter Conveved Flow  Online or
cartridges provide treatment and control the discharge rate of the Volume 2.3 700 Pig e(s) Offline WQv

WQv. In addition, the Voluime StormFilter can be designed to capture
all, or a portion, of the WQv.

Treatment

e ) ey Requfation:  Effective Hydrailic L , Internal 3

VortFilter Typé Drop Inlet Type Overflow Capacity

3 ] cls s
Manhole
ideal for tight sites with low headloss. Models available to Dependent on Conveyed Flow !
accommodate 1 to 8 cartridges, in diameters of 4 to 8 feet. flow cartridge flow rate Pipe(s) Online e
Vault
Large low headloss filtration system. Sedimentation basin
provides storage for high sediment load and longer intervals Flow Dependent on Conveyed Flow  Online or 150 425
between maintenance. Models available to accommodate from cartridge flow rate Pipe(s) Offline i '

11 to 34 cartridges, in sizes from 6x12 feet to 12x18 feet.




Filtration

StormpFilter Accessories

Drain-Dowis ~

» Provides complete dewatering of the StormFilter vault by gradually removing
residual water in the sump after the storm event

+ Aids in vector control by eliminating mosquito-breeding habitat
« Eliminates putrefaction and leaching of collected poliutants

» Lowers maintenance cost by reducing decanting and disposal volume

Sorbent Hood Cover -
+ Adsorbs free surface oil and grease on contact
+ Will not release captured oil, even when saturated

= Made from recycled synthetic fiber

+ Drawings and specifications are available at contechstormwater.com.

S u p p 9] rt & M a | N te nance » Design support is available from our Technical Sales engineers, to

provide site-specific solutions.

Our goal: to remove stormwater pollutants 4 : . -
+ Full maintenance services are available to maximize performance and

ensure long-term product viability.

AZAITEALR

S N mw T

SOLUTIONS

me

1
Filtration 0 Hydrodynamic Separation Screening Oit/Water Separation Flow Control
006 CONTECH Stormwater Solutions contechstormwater.com
“The prochurts) described may be protacted by one or mote of the following US patents’ 5,322.629: 5.624.576; The Stormwater Management Stormfilter and VortFilter are registered uademarks or - MK-1004
5.707.527: 5,759,415, 5.985.157; 6,027,639 6.406.218, 6.649.043: 6,991,114; related foralgn patents; o ollier licansed trademarks of CONTECH Stormwater Solutlons. © 2008 ali rights reserved.

patents pending.




2 . . 20% IDA Area 1.xIs
Collinson, Oliff Associates, Inc. Samce

Surveyors ~ Engineers ~ Land Planners
288 Merrimac Court

Prince Frederick, Maryland 20678

IDA Zone: 20% Rule Calculations

PROJECT:
LOCATION:
JOB #:
RE-DEVELOPMENT
STEP 1: Estimate parameters.
Pre-Dev, Post - Dev,
A (Total area) = 34.94 acres 34.94 acres
la: Bidg. = 0.24 acres 7.28 acres
Pave = 0.73 acres 4,78 acres
Alleys = 0.00 acres 1.57 acres
Conc. = 3.05 acres 0.00 acres
Sidewlk = 0.00 acres 2.22 acres
Gravel = 1.30 acres 0.00 acres
Drives = 0.00 acres 2.02 acres
Total = 5.32 acres 17.87 acres
I=(la Tot/A) = 15% 51%
Rv=0.05+0.009*! = 0.19 0.51
C: = 0.3 mg/l 0.3 mg/l

STEP 2: Calculate the pre-development load (L pre).
L pre = {(Rvx C xAxB8.16)]
= 16.3 Ibs./year
STEP 3: Calculate the post-development load (L post).
L post = {(RvxCxAx8.16)]
= 43.6 Ibs./year
STEP 4: Calculate the poliutant removal requirement (RR).
RR = L post - (0.8 * L pre)
= 508 1s.
STEP 5: Select BMP options using the screening tools and list them below.
Then calculate the load removal for each option.

SERIES
SELECTED  |REMOVAL| ppyice  FRACTION L post LOAD RR
BMP EFFICIENCY EFFiciENCY | D A X = REMOVED | Balance
OPTION % 50% SERVED (STEP 3) Ibs. Ibs.
” g S R |
65% X 100.0% | X 436 =] 283 "lbs| 23 Ibs.
50% 25% 203% | X 436 = 22 bs| 00 Ibs.
X X = lbs| 0.0 Ibs.
X X = lbs| 00 Ibs.
X X = lbs{ 00 Ibs.
X X = lbs.] 0.0 Ibs.
— Itor © x 797 °/y X AR ([, = ;2‘7.-/_} ]
: Offset Requried = [0} 1vs. |-
SF -+ (507X 20.3Y43.6) = 4 A 7
l)‘?“’ P (.5«‘. @572 7..:_—\ //3

= If the LOAD REMOVED i equal or greater than the pollutant removal requirement (RR) calculated In STEP 4, then the on-site BMP options(s)
comply with the Critical Area 20% Rule.




PROJECT:
LOCATION:

JOB #:

STEP 1:

RE-DEVELOPMENT
Estimate parameters.
Pre - Dev,
A (Total area) 34.94 acres
la: Bldg. = 0.24 acres
Pave = 0.73 acres
Alleys = 0.00 acres
Conc. = 3.05 acres
Sidewlk = 0.00 acres
Gravel = 1.30 acres
Drives = 0.00 acres
Total = 5.32 acres
I=(la Tot/A) = 15%
Rv=0.05+0.009"I 0.19
C: = 0.3 mg/l

Collinson, Oliff Associates, Inc.

Surveyors ~ Engineers ~ Land Planners
288 Merrimac Court

Prince Frederick, Maryland 20678

IDA Zone: 20% Rule Calculations

STEP 2: Calculate the pre-development load (L pre).

L pre =

[(RvxCxAx8.16)]

STEP 3: Calculate the post-development load (L post).

L post =

[(Rvx C x A x 8.16)]

STEP 4: Calculate the pollutant removal requirement (RR).

RR

L post- (0.8 * L pre)

34.94 acres
7.28 acres
478 acres
1.57 acres
0.00 acres
2.22 acres
0.00 acres
2.02 acres
17.87 acres

51%
0.51

0.3 mg/l

16.3 Ibs./year

43.6 Ibs./year

IS0 1os.

STEP 5: Select BMP options using the screening tools and fist them below.
Then calculate the load removal for each option.

20% IDA Area 1.xIs

8/28/2006

SERIES
SELECTED REMOVAL DEVICE FRACTION L post LOAD RR
BMP EFFICIENCY EFFICIENCY D. A. X = REMOVED Balance
OPTION % 50% SERVED (STEP 3) Ibs. lbs.
: 1y
65% X 100.0% X 436 =] 283 Ibs.| 23 Ibs.
50% 25% 20.3% X 436 = 2.2 Ibs. 0.0 |Ibs.
X X = Ibs.| 0.0 Ibs.
X X = lbs.] 0.0 Ibs.
X X = Ibs.| 0.0 Ibs.
X X = Ibs.| 0.0 Ibs.
g ) Z el
¢ = 00.3Y 4 3.;-\ Vi B Offset Requried = Ibs. ;
£+ P (B¢ _u_‘\l/: /,'3

* if the LOAD REMOVED i3 equai or greater than the poilutant removal requirement (RR) calculated in STEP 4, then the on-site BMP options(s}

compiy with the Criticai Ar

20% Rule.



Collinson Oliff & Associates, Inc.
Surveyors - Engineers - Land Planners
P.O. Box 2209 Prince Frederick, Maryland 20678
410-535-3101 : 301-855-1599 : Fax 410-535-3103

Water Quality Volume Computation Sheet

Site: HAS
Location: First District Calvert County MD
COA Authorization #: 1-8667
Date: August 3, 2006
Designer: KEU
For: CC GROUP
Drainage Area | #1

Drainage Area(A) : 34.94 Acres
Impervious Area (l) : 17.87 Acres
Precipitation (P) : 1.00 inches
% Impervious cover = |/A=| 51.14
Rv =0.05+0.009(1) =| 0.51
WQv (Ac-ft) = (P)(Rv)}{A)/12 = 1.49
Sites w/ < 16% Imp. cover - WQv (Acre-ft) = (0.2)(A)/12 = 0.58

WQv (Acre-ft) = |

[ A —

......
....

i e

Drainage Area (A) : 34.94 Acres
Impervious Area (I) : 17.87 Acres
Precipitation (P) : 1.00 inches
% Impervious cover (I) = Impervious Area - Disc Roof / D A =| 51.14
Rv =0.05+0.009(1) ={ 0.51
HSG Soil Area w/in DA % of Total D.A. S Composite S
A Soll 0.00 0% 0.38 0.00
B Soil 0.00 0% 0.26 0.00
C Soil 0.00 0% 0.13 0.00
D Soil 0.00 0% 0.07 0.00
Total Composite Soil Specific Range Factor 0.00

Percent Volume Method ( Structural Practices - Rev)

Groundwater Recharge Volume in Acre-ft_(Rev) = (S)(Rv)(A)/12 = [ n0:00 |

Percent Area Method (Non-Structural Practices - Rev)

Measured impervious Cover (Ai)=] 17.87 | Acres |

Groundwater Recharge Volume in Acre-ft (Rev) = (S)(Ai) = L0 1 0:00 0 |




Collinson OIliff & Associates, Inc.
Surveyors - Engineers - Land Planners

P.O. Box 2209 Prince Frederick, Maryland 20678
410-535-3101 : 301-855-1599 : Fax 410-535-3103

Forebay Computaion Sheet

Site: HAS
Location: SOLOMONS
COA Authorization #: 1-8667
Date: August 3, 2006
Designer: KEU
For: CC GROUP
Drainage Area :| 1

Contour Area Depth Volume cf Cum Vol. Cf Cum Vol ac-ft
4.0 6427
1 7490 7490
5.0 8553 0.17
1 11675 19165
6.0 14796 0.44

Forebay sized on 0.1 inch of runoff from impervious area. 17.87 acres impervious

WQv Volume Required = 0.15 ac ft Volume provided at depth = 4.88

WQv Volume Provided = 0.44 ac ft Volume provided at depth = 6.0




Collinson Oliff & Associates, Inc.
Surveyors - Engineers - Land Planners
P.O. Box 2209 Prince Frederick, Maryland 20678
410-535-3101 : 301-855-1599 : Fax 410-535-3103

Permanent Pool Volume Computation Sheet for WQv

Site: HAS
Location: SOLOMONS
COA Authorization #: 1-8667
Date: August 3, 2006
Designer: KEU
For: CC GROUP

Drainage Area :

Contour Area Depth Volume cf Cum Vol. Cf Cum Vol ac-ft

1.0 12169
1 13440.5 13440.5

2.0 14712 0.31
1 16044 29485

3.0 17376 0.68
1 18769 48254

4.0 20162 1.11
1 23497 71750

5.0 26831 1.65

0.5 14475 86225
5.5 31067 1.98

epth vs Volume Permanent Poc
Contour Area Depth Volume cf Cum Vol. Cf Cum Vol ac-ft
1.0 9631
1 10620 10620
2.0 11608 0.24
1 12671 23291
3.0 13734 0.53
1 14875 38166
4.0 16016 0.88
1 20743 58908
5.0 25469 1.35

Volume Required: WQv (After credits Applied) = 1.49 ac ft

Total WQV provided (Forebay, Pool A, & Pool B) = 3.77 ac ft




Type.... Master Network Summary Page 1.01
Name.... Watershed )
File.... Q:\LDDR-3\Keith\1-8667HASDOC\DOCS\SWM\Area 1\HASPST1.PPW

MASTER DESIGN STORM SUMMARY

Network Storm Collection: Calvert County

Total
Depth Rainfall
Return Event in - Type : RNF ID
Dev 1 2.8000 Synthetic Curve TypelI 24hr
Dev 2 3.4000 Synthetic Curve ., TypelIl 24hr
Dev 10 5.3000 Synthetic Curve - TypeIl 24hr
Dev100 ° 7.6000  Synthetic Curve TypeII 24hr

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=Outfall; +Node=Diversion:;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max
Return HYG Vol ' Qpeak Qpeak Max WSEL Pond Storage
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
*OUT 1 JCT .1 5.008 12.3300 67.07
*OUT 1 JCT 2 6.595 12.3200 88.92
*QUT 1 : JCT 10 11.820 12.3200 156.54
*OUT 1 Jcr 100 18.328 12.3200 237.23
POND B IN POND 1 5.008 12.2800 72.98
POND B IN POND 2 6.595 12.2800 95.33
POND B IN POND 10 = 11.820 12.2700 166.63
POND B IN POND 100 18.328 12,2700 252.29
POND B OUT POND 1 5.008 12.3300 67.07 5.50 .373
POND B OUT POND 2 6.595 | 12.3200 88.92 5.59 .460
POND B OUT POND 10 . 11.820 12.3200 156.54 5.87 .773
POND B OUT POND 100 18.328 12.3200 237.23 6.16 1.165
S/N: 621201F2E1CA Collinson, Oliff & Associates

PondPack Ver. 9.0029 . Time: 4:01 PM Date: 9/5/2006




Type.... Master Network Summary : Page 1.02
Name.... Watershed )
File.... Q:\LDDR-3\Keith\1-8667HASDOC\DOCS\SWM\Area 1\HASPST1.PPW

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

{(*Node=Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

. Max
Return HYG Vol Qpeak ' Qpeak Max WSEL Pond Storage
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
SUB 1 POST " AREA 1 5.008 12.0400 72.98
SUB 1 POST AREA 2 6.595 12.0400 95.33
SUB 1 POST AREA 10 11.820 12.0300 166.63
SUB 1 POST AREA 100 18.328 12.0300 252.29
t
S/N: 621201F2E1CA Collinson, Oliff & Associates

PondPack Ver. 9.0029 Time: 4:01 PM Date: 9/5/2006
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GENERAL NOTES

1) STORMFILTER BY CONTECH STORMWATER SOLUTIONS; PORTLAND, OR (800) 548-4667; SCARBOROUGH, ME (877) 207-8676;

ELKRIDGE, MD (866) 740-33 1 8.

2) FILTER CARTRIDGE(S) TO BE SIPHON-ACTUATED AND SELF-CLEANING. STANDARD DETAIL DRAWING SHOWS MAXIMUM NUMBER

OF CARTRIDGES. ACTUAL NUMBER REQUIRED TO BE SPECIFIED ON SITE PLANS OR IN DATA TABLE BELOW.

| 3) PRECAST VAULT TO BE CONSTRUCTED IN ACCORDANCE WITH ASTM C857 AND C858. DETAIL DRAWING REFLECTS DESIGN
INTENT ONLY. ACTUAL DIMENSIONS AND CONFIGURATION Of STRUCTURE WILL BE SHOWN ON PRODUCTION SHOP DRAWING.

| 4) STRUCTURE AND ACCESS COVERS TO MEET AASHTO H-20 LOAD RATING.

5) STORMFILTER REQUIRES 2.3 FEET OF DROP FROM INLET TO QUTLET.
STORMWATER SOLUTIONS.
6) INLET AND QOUTLET PIPING TO BE SPECIFIED BY ENGINEER AND PROVIDED BY CONTRACTOR. PRECAST STORMFILTER VAULT

EQUIPPED WITH EITHER CORED OPENINGS OR KNOCKOUTS AT INLET AND OUTLET LOCATIONS.

7) PROVIDE MINIMUM CLEARANCE FOR MAINTENANCE ACCESS. IF A SHALLOWER SYSTEM 1S REQUIRED, CONTACT CONTECH

STORMWATER SOLUTIONS FOR OTHER OPTIONS,
Of ANTHELOTATION BALLAST 70
ALONG ENTIRE LENGTH OF BOTH SIDES OF THE STRUCTURE.

9) ALL STORMFILTERS REQUIRE REGULAR MAINTENANCE. REFER TO OPERATION AND MAINTENANCE GUIDELINES FOR MORE

OF SPECIFIED BY ENCINEER ANC FROVIDED T COMTRACTUR, 1F RECUIRED . SRLLAST TO DE SET

IF LESS DROP iS5 AVAILABLE, CONTACT CONTECH

INFORMATION
90 BN NG 8 x |6' PRECAST I
COVER (TYP) STORMFILTER DATA
(SEE NOTE 4) STRUCTURE 1D XXX
. WATER QUALITY FLOW RATE (cfs) XXX
;5:1 PEAK FLOW RATE (cts) XXX
BAFFLE o _:fﬁ\.‘, — FLOW RETURN PERIOD OF PEAK FLOW (yrs) XXX
WAL N A= 3 :{:/— SPREADER. # OF CARTRIDGES REQUIRED XX
PN : CARTRIDGE FLOW RATE (15 OR 7.5 gpm)|_ XX
> B BALLAST MEDIA TYPE (CSF, PERLITE, ZPG) XXX
4 (SEE NOTE &) [FPE DATA: L.E. | MATERIAL | DIAMETER
INLET PIPE #1 XXX XX XXX XX
; | INLET PIPE #2_| X0XXX XXX X
—=\ A / OUTLET PIPE__ | XXXXX' XXX XX
il A ST HE'THT RIM
UNDERDRAIN ___/ 0
MANIFOLD wom—| | © N
XXX XXX XX
' ‘ FLOW
8' x 16' STORMFILTER - SECTION VIEW /B —_—
gV LADDER YES/NO
ANTI-FLOTATION BALLAST |_WIDTH | HREIGHT
XXK XXI
NOTES/SPECIAL REQUIREMENTS:

8' x 16' STORMFILTER - TOP VIEW /1

©2006 CONTECH Stormwater Solutions
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LINEAR-2 PRECAST
STORMFILTER DATA

GENERAL NOTES

DESIGN WATER QUALITY FLOW RATE (cfs) XXX
PEAK FLOW RATE (cfs) XXX
RETURN PERIOD OF PEAK FLOW (yrs) XXX

4 OF CARTRIDGES REQUIRED XX
CARTRIDGE FLOW RATE (15 GPM _STD) XX
MEDIA_TYPE XXXXX
PIPE DATA: LE. MATERIAL | DIAMETER
INLET PIPE_#1 XXX XX XXX XX~
INLET PIPE 42 XXX.XX XXX xx"
OUTLET PIPE XXX XXX XX”

RIM ELEVATION(S):

= ]

1.) STORMFILTER BY CONTECH STORMWATER SOLUTIONS, PORTLAND, OREGON 800/548—4667.
2.) FLTERS TO BE SIPHON-ACTUATED AND SELF—CLEANING.
snﬁmwmmwummmmwmmmmwwmmmw
AND C858,

4.) STORMFILTER REQUIRES 2.3' OF DROP FROM INLET TO OUTLET. INLET AND OUTLET
PIPING TO BE SPECIFIED BY ENGINEER AND PROVIDED BY CONTRACTOR.

5.) PRECAST STORMFILTER EQUIPPED WITH BITHER CORED OPENINGS OR KNOCKOUTS
AT INLET/OUTLET LOCATION.

6) {Rgegaggum MAXIMUM DEPTH OF VAULT. DEPTH CAN RANGE. FROM 3.5 TO 5.5 RiM

1€ OUT.

7.) ANTI-FLOTATION BALLAST TO BE SPECIFIED BY ENGINEER IF NEEDED, BALLAST TO BE
SET ALONG ENTIRE LENGTH OF BOTH SIDES OF VAULT. BALLAST MATERIALS TO &€
PROVIDED BY CONTRACTOR.

8.) ALL STORMFILTERS REQUIRE RECULAR MANTENANCE. REFER TO OPERATION AND
MAINTENANCE GUIDELINES FOR DETALS.

9.) DETAIL REFLECTS DESIGN INTENT ONLY. ACTUAL VAULT DIMENSIONS AND CONAIGURATION
WLL BE SHOWN ON PRODUCTION SHOP DRAWING.

10.) STANDARD DETAIL SHOWS MAXIMUM NUMBER OF CARTRIDGES. EXACT NUMBER REQUIRED
TO BE SPECIFED ON SITE PLANS.
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Collinson OIliff & Associates, Inc.

Surveyors - Engineers - Land Planners
110 Main Street, P.O. Box 2209
Prince Frederick, Maryland 20678
410-535-3101 / 301-855-1599 / Fax 410-535-3103

Critical Area Commission Letter of Understanding
for
The Ha<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>